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(54) VARIABLE FREQUENCY PIXEL CLOCK 



(57) Abstract: 

PROBLEM TO BE SOLVED: To correct pixel intervals 
and the expansion of pixel spot by an inexpensive means. 

SOLUTION: The variable frequency pixel clock, 
constituted having a direct digital synthesizer 70, a 
reference table 60 which gives frequency information to 
the direct digital synthesizer 70, a 1st oscillator 
which supplies a reference signal to the direct digital 
synthesizer 70, and counters 52 and 53 which supplies 
position information showing the position of a beam 
along a scanning line to the reference table 60 and 
generating a series of frequencies programmed so as to 
compensate variation in beam speed along a scanning 
line, outputs an output signal having a frequency 
corresponding to the beam position by the direct digital 
synthesizer 70. 
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ms.94 m hTVtjit/ytvj-fKmmmm*:^ 
tm#4 \/9 Y?v*)\,i/ytt4 j v\zwm i % l t i §-%. 

tm#4 \/9 h^y*)i*/y£-v->(-vizj:v. wmx- 

[000 1] 

VUyV (pixel clock) tC#»J, fltfKllBStflO^y*^/ 

BWflURcovvcatfHR] : 3M9A^M(^ 1997^ 
4^2imcWilliam R.Markis (C£yffiH2tL " WE 

mftmmmmmzffittfmi/XTi* (oscil-lator 

SYSTEM WITH CORRECTIVE FREQUENCY MODULATION)" £M 
Sftfc7*y*£#H3|W§W« 08/837,633-^ ©H3tm 

[0 0 0 2] 

laan*. hiki*. -en-en i/*k, yu->, 

^-ODJIfiHSrlttrt- 6 3 o© I/— y« 12. 13, 
fc<fctfl 4fcffi*.fe*/;V7-Al 0tfmS4vrv*S. I/- 

-y tf-za*. Hist* □ *j t?m% 2 2 KWttb-fv y* 
e» 2 o & m* a nsMRf 5 - * * h u - Ate «t y -e 

tl*ni^Stl*«»teS^BB»l 6, 17, fc«fctfl 
8 fcilig-TS. 3 o(Z)n)mSH»^e>ff &4l« b- 

[0 0 0 3] ^-A£j^^Sfc#)lC&B£ft£3£g 
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*X (wobble) , fcf:7^y K^fSH (pyramidal error), 

T'5y-?V$ZWmt<ft2>i#)WiJ (galvanomete 
r) fllttf &tt*. Zl©g!gli, IB^NQ&ICfliiKS 

10 (resonant scanner) #±tf ktlS. 3.© 

* «fc e> iciBsa«^s^^T*sgs&sns}«fflaM*±© * 
t%{c, 3tfu=r>*5-tii^2D5W;fc^nj^©j£iE 

n&££ic&&. zL©«fce>ici/-iftr-A©^as^s^ 

20 jBfb+srfci?, B92k^£ft&J:3£ffimi*&M 
»J»lcSWfc"**£ ^!«©MSggPT'li, 
«S©*^BPi;J±i(LTlii^r^5g*^<'fcoTv%5 0 zi© 
«fc -i) ^M^KPg©^!!^ jK'J WttC 

[0004] f - 9 1/>XT'WU A^fcT- AjWESESft 

30 ^-r-SZLiltCJ&S. f -6 VyX3 OtiM^cS 

CTI16, 17, 83^&ffi^7Sn«3o©U 
— W-MZ-Z>\^T. *n?tUDX-l>tf&gmft2 8 
±$r^1-SB^^±©^D^Sliftfi©^-A©Bjb^t 
±©^aSi:^S : fe©i:'2:-S.o jKU 
BB+*«W!>IHBHfcLT»±» EI3{C^$tiSJ:e)lc, ^ 

40 l 

[0005] imsmi&nmjMmzm&irzz.tT'. 

36&m*IItll««:*LTV^O-p, MiSdKS: 1/2 %J^ 
t±^igt?*>S= Lfe^o T, ±8E©«fc $ iZ 8 %^ e> 1 1 

[0006] ^Lfc^am&^-rs^iggiii, ffism 

50 JB^-^S:fflVATfl6*anTV^*. 3©^f^;i/-^" 
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msmHtomj3*tmiii9attotz*i, < £ e> izmm. 
[0007] ±m<D^t£uy*wm*m^&mmm 

[00-0 8] MiES^iffiB^«|g$:^fc5SSS§i/^ 
T*«tfr*SWR* n y * SSWfcS-ttSi fcT?_fclB0> «fc 

8/837,633 -9fCgBtt&riT&U. ZL©|**l±feS@Sa) 
[0 0 0 9] H^3Ki<Z)f!ggI£ <fc OSiffi (pixel gr 

[0 0 10] ^H^ti. f££&lff(cJ:.&ffiR?ay9 
fcfcBttfc-*-*. *mtfflomv>U 

[0 0 11] 

[0 0 12] 4*»W©i"3©*micJ:*Ui. jfeSBSSlc 

wmtuytiz&v. ^^□y^^i'Stifc-igcD 
M»R##*. e>4x£. BR? n * * tt, *V h^i^ 
£;i/2/2/-teiM , tf (direct digital synthesizer) 
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[0013] ^mi<Dm<&fm.iz£ti\i. jaasucfa 

10 (image scanner) ^H^?Oy£fe##{i#7£*l 

#4 v>? b7 : i;*)wy>izvjwzffimstim*: J 3-z.z 
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[0014] 
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IPilc£tS< 36®U- tf^W * (laser writer) 
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[0 0 15] WTT-li, #IC 44RHffi(C^<S»® 
ftrT?**SI<rfl!)J«B«:5iy#*ifc3W!¥an«T*S 

3 ^©^2®! i/-- !f yxTMzmmztiz, z t ztmt 
d v ^ *mm^&m>is*7-t*\z*>mw*smT't!>z> 

50 z:h{c@Sl-^T**s. 
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[0 0 16] E4lCl±, #®!8l8lC£-3<3fe0>l/— *? 
=54 # 1 l^StlTV^. ifl2, ^>J- 

»fi3, J3<kt;y;i/-i/— if 1 4ii, -£*i-?tt# 
^y^fcitx^T'f /^e>fc£jg*ggP3 4 jWRytfw- 

B&2 0*^##A±3*t5W#3t¥^33§l 6, 1 

^jyizttLx ixmtfti&mmT- * tf^-x. e> tu 3& io 
•ts<Ti>mmzm£&£ftz>. *©&, <@*©t^-A 

7*-;i/K5v- (fold mirror) 3 8£:/yXA 
4 0 i:5r^bTmsnS^-Aijg^S|3 9/\agAS*l 
§. j^Stlfc^-Ali, mj^-f-r>^u>x (co 
llimating lens) 4 2fe«fcU J ^*-;i/ 8 £ii 

iSLT, #P&***±4 4/\ffltte>*v.5. 

4 4i£ isaas^icsEfi;-*sa«t:*LT, ss^snfc 

tf-A&jtSt-f*. *LT, S££-3*ifc^-AWu f- 
6 1/>X3 0^A$tl-5. d©f-e U>X3 OICJ: 
*J, 3&**Ttf7J)l2*ffiBb'72*4 6±lzM.&Z-& 20 

[0 0 17] 051CI*, im$-*t*)\>V> 3 -62/^ AtC 
fiWSMiSfflSl«i' D >y * 2 3 ©iJi-^-Y *;i/4 5 
jWRSftTV**. ^"ny#51, 52, 53, 54, 33 
J:t>* 5 5 tC J: y S/*-r A© # 4 ^ y VJm&Z tl£ 

[0 0 18] #iI;5:S£&6©^JK&#y l>* brit-SOlis 
(DDS) 7 0fe*LT«Wia*U 

8a»covvctt*>f$j'f"4:n— (loading) 30 
^WfWKiBBgansjEaB^**. ^©j^&^y u*h 

^*;i/^>iz*>f-»f©lo#. Analog Devices *±{C 
fcV^TSPa## AD9850DDS i:LT*Bft34VO**. 3 
©fflB©3S®i, tffc&fl» 2 2 {CO V %TS* © MiSSClC 

X#-#n«y* 5 55:^>ili:-rSo ^T7.9 — 9Ut/tf 5 
5 14. 1 2 5MH z *T©fi^jmfflKT?»g"$-* 

[0 0 19] DDS7 0*»&©flJ*«a8RSIBBi-6fc 
«>(C, LUT6 0^e>DDS7 0/\5yUh^e>«lS^ 40 

mv- K*«a&n*. ;w hm&©a- Ktt, 8 tf>y h 

/tX6 8£tf-LT, lflKl/Vf W-3LUT6 0*>6 
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*fl» (W_CLK) tfDDS^&il. 3©##lC<fc 

fete, &©/W ha- Kfc\#"**fc«>fCDD S©|*» 

i^**#si«>6*v5„ i&smg&5 4^e>A*$ 

n&ffil®«*T»*rt8WBa*Dy*flr» (FQ_U 
D) {CiU, 5;W ht^TflDS- WDD S 7 Ofre 

rtawscftwou^jr^sasatisfcfctjjc &©5A so 
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-f h©fe&©l^:** • #^>*#yiz>v h3n£. 0 

6fCl£, DDS izM?&±3z<z>#}m*:m&-fzy£(Du- 

K*-f^>^ (load timing) jWa*S*lTHS. 
[0 0 2 0] 8o©7K^t:«W6/W 
5 3 fC«fc »J 7£jjfc£*l.5T&© 3 o©7 K UX5^ >©-fe 
V h jWWC7*^-f ?"T*&<5 «k e» fC, L UT 6 0 teI8j£ 
ZftlCiy, 8rU^-*>M81$iItttCDDS 7 

OAgsans. /wh*?>*5 3rt©Tffi©3o© 

7K^7 h#-tfDtC^y?7^> KbfcBSBCl*. 

1 2 try h#tf>*T*fc.5{4g:&'i7>* 5 2©#"i7> h 
*<lS»J(6A&ti*. Zl*UC<fcy, «^5;Wh3- 

KfcffiSVr ft*'5»CLUT©±ttl 2hTy h©7KUX 
jWKftS-tt&tl*. "T% LUT6 0ti"t/<T©ffie 
ICMUT8/W h©a-K££#;-f<5#, DDS7 0T* 
»«§r^fcK5^h©3-K©*«:3aSU ®&©3 
hjWfcffliati6i4:K:«ifrr*i6ail3Wfc*. 

[0 0 2 1] ffitfyg-V^Sr-ffttf, LUTGOKOV^T 
©D— 5 s <f>$'#tti5l±. 2o©*t7>^5 2, 5 3$: 

-^y—yV (free running) ©RlKtC&y. ZLtltCj; 
U LUT07 Kl/*tt3 Ify h©*gHT-a- KIHfc-Jg 
K-WNttZ. /Wh*9>4t5 3sV0 0 0K15y^T5 
t7>Fi-St, |fiflt*'»*5 2©*!^>h*<lJttf. 
3*lfC«fcy, h#tf>* 5 3©»C©-iM*/MCoH 
T, 8o©*rU*7KU*#£j*i!£;ri*. £©*rUVT 
Kl^tCfcy LUT6 OtfWlftZtU 3-Kf>©5/U 
h *S:*tf. ^UT, i*i&©*fLv^T K 
uxicii, ^©ltr©7 Kl/x©a- KtttM^Sa- K 

fiS*'5>*5 2tiSa c itSCRri6i:&S„ MffidKH 
SrM-^FQ_UD (T) t±/W h*^7>* 5 3ffl5v^ 
77-?> KicHiMSn, *©IS»a««aiHf*Tf/^ h a 

[0 0 2 2] LUT6 0{Cl£, DD S 7 0 Izm^tltdlSk 

izj&mmtiztffoLfcmw&mm&z&&-fz>=i- k 

*tC«fc*J, yt^-feAU-* (bus separator) 6 4 
^^Xmm^-ZTJI (LUT) 6 0^a-K^D-K3*l 

[0 0 2 3] ®S33Vy* 5 2©fifS[li£/X7 L A©5'f 
>Wttfll*5 6lCj:yifiMa*l*ffl-R &atcov^© 
IB»t<*#«!iE$*l£. ^cS^S^^X^-A (scan ima 
gingsystem) ©jHFC&Vvcft. HBR^Dv^t:. 
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[0 0 24] &g#>7;/*5 2tt&g*ny*5 10D8 
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0 33 <fc tfD D S 7 0 tCfeV ^£>|? t # -f ^ > y# 
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[0 0 2 5] ggfcSrfl^-frSKUcti, ssu^tftK 
n>bTa.-^ic«}:yLUT6 0/v.n-KStvS o 07 (c 

fc«fctf:7;i/-0Di/— tftr- Alcove Ifrf^rxMce 

V *TMi»OTra?t* D «v >7 \Z «fc »J ibtlZmmSit 
[0 0 2 6] DDS7 0fr(b<Z)ffi;frWU j£5£&8fC?&o£: 

&^T&m2ftZ>2ay>7^yVZj&f8.?Z>t-MZ. 3 
VJyW.mm 1 tt<6*£Iig:7-f;i/* 7 2 SriiigS-frfb 

y y ^£ftfcfl#tiu D D S 7 0 \*l<DftBt&m\zmi< 
X-r A'Vjg WH9 U y 2 2 H %t2>. 

[0027] ±n£<n$mmfflmtpx-\*&%.<Dffi&&mk 
<nmmzmzmiLT$wmtfMMizwimztitzt>\ 40 
*m%m<DMmi3£ tfvmmz^ ^g* amm 35 # 

^!Ert^flT*&£;it#^$ftST'&3e>. flIAtf. ± 

&^i:-rsfaa>ffi&(Z)sefc>ybTjifli t-a 3 £&*! 

[01] 4m>8(aS^<«6ff^7'A«tttAiS4i-& 
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[02] B#g*ny*£*tmLfcv*^{C#i&;*:*^ 

[03] ^U=r>x^^^-(Cov^*tiES:fft)Ja:V>S/^ 

[04 ] 2|S®5§WC£-^ < 3 U-if 5 fcaVfUt 

[05] *SI§^©iKg«:|Q60^fl|{CS^<^SIl2/ 

[06] #j Vir hrVZ^i/ytt-J^u-Y-rz 
%4 ^y ^5:^-t0T-feS„ 

[07] mm^-y^ (LUT) ftlcn-K2ftfcJSi2£ 
[08] (a) , (b) , (c) 

K, ifv-y. &£tf7)v-<D*v*MzMi-z>. 

* a v 9m^iz^x<Dffim&tftmt(Dimz7ikiry 

[^©UiW] 

1 0 I/— \f i/X^A 
1 1 I/— if^W* 
1 2 l/y KU— 9* 

13 yy->i/-- if 

1 4 1/— tf 

i6, 17, is imtt&sam 

20 yj>^m^ 
22 mm^av^m^r 

2 3 MjZSK^M^i'ay^ 

3 0 f-0l/>X 

3 4 jj7"51Sj:Tf%i7T'frt 

3 8 7*-;i/K5 5- 

3 9 

4 0 ^UXA 

42 ny*-- r-r 

4 4 ^q&x^r^^- 

4 5 

5 1 V , 7 
5 2 fig*>7>^ 

5 3 JUhtsvy* 

54 t&aiss!s 

5 5 -rxt — trnytr 

6 0 #R8-^-7> 
6 4 Ax-fe/'Cb-^ 

6 8 8t^»yhytX 

7 0 tJT-Y h-r^#;i/-»-fe-!M-if 
7 2 ffiUJcigg^W*;!/^ 
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